This study investigates the feasibility and the preliminary efficacy of a Cognitive Stimulating Play Intervention on cognitive functions. Thirty older people with early to moderate dementia were recruited from 2 day-care centers, which were randomized into intervention and control groups. The recruitment, attendance, completion rates, and the interview with staff showed that the intervention was feasible. Analysis of covariance results showed that there was a significant difference between groups on memory storage and retrieval functions. The mean memory storage and retrieval functions were 5.92 (95% confidence interval [CI]: 1.83-9.91; P ¼ .006) and 4.12 (95% CI: 0.75-7.50; P ¼ .018) points higher than that for the control group, respectively, which contributed moderate to large effects (partial Z 2 ¼ 0.189-0.248). There was no significant difference between groups in global cognition measured using the Montreal Cognitive Assessment and verbal fluency. Practical issues that emerged during implementation were discussed.
Introduction
Dementia is a neurocognitive disease characterized by progressive and global deterioration in cognitive functions including memory, language, and other executive functions. Around 47 million people worldwide are affected by dementia, and the number is projected to triple in 2050. 1 Currently, there are no available treatments to reverse the pathological changes in the brain that are associated with degenerative dementia. It is therefore important to devise strategies to delay and/or halt the cognitive decline of People with Dementia (PWD). There are 3 main approaches to cognitive interventions aimed at improving the cognition of PWD, namely cognitive training, cognitive rehabilitation, and cognitive stimulations. 2 Cognitive stimulation is the only nonpharmacological approach that the UK's National Institute for Health and Clinical Excellence has recommended for enhancing the cognitive functions of PWD. 3 Cognitive stimulation requires participants to engage in a range of activities and group discussions aimed at generally enhancing cognitive and social functioning. 4 These activities will activate the neurons and eventually lead to a general improvement in cognitive functions. 5 In addition, through engaging in pleasurable activities, excessive disability in cognitive functions can be minimized. 6 A Cochrane meta-analysis and several systematic reviews and/or meta-analyses have also confirmed the efficacy of cognitive stimulation in bringing about cognitive improvements. [7] [8] [9] However, conventional cognitive stimulation programs place a great deal of emphasis on the domain of language and require participants to discuss and express their opinions verbally. 5 A recently developed conceptual framework advocates that nonpharmacological interventions for PWD should focus on the different mind-body functional domains in order to enhance or maintain general cognition and quality of life in PWD, namely, auditory music and rhythm, visuospatial and fine motor skills, language and verbal skills, executive functions, kinesthetic and gross motor skills, and social functioning. 10 Therefore, we are proposing an adapted intervention-the Cognitive Stimulating Play Intervention (CoS-Play)-that involves all of the abovementioned domains, to address the shortcoming of the heavy reliance on language of conventional cognitive stimulation programs.
Play is being advocated as essential in all stages of life, including for those with dementia. 11 There is some evidence demonstrated that playing games is beneficial to PWD. During the playing of games, an increase in self-confidence and social engagement with other participants has been observed in PWD. 12 A narrative review found that physical games and cognitive games (such as chess, jigsaw puzzles, and Bingo) may be useful in improving cognition and behavioral symptoms, yet the methodological quality of the studies that were included was generally inadequate 13 and not anchored in a conceptual framework. This study addresses these gaps in knowledge by exploring the feasibility of the CoS-Play as a means of cognitive stimulation for people with early to moderate dementia, and examining its preliminary effects on the cognitive functions.
Methods
This is a randomized controlled trial employing both quantitative measures and qualitative interviews with staff members of the 2 community day-care centers that were involved in the study, to evaluate the feasibility and preliminary efficacy of the intervention. This design allows us to reflect on the utility of the intervention in real practice, which is particularly important during the developmental stage of a complex intervention. 14 The project was carried out between August 2016 and April 2017 and was approved by the ethics committee of the corresponding university (HSEARS20160617002). The trial was registered with ClinicalTrial.gov under the identifier of NCT02846415.
Sample
Eligible participants were community dwelling adults aged 60 or above with a medically confirmed diagnosis of any type of dementia (such as Alzheimer disease, vascular dementia, etc). Those who were included as participants were people at the stage of early to moderate dementia (stages 4-6 according to the Global Deterioration Scale 15 ), able to sit independently, and physically stable. Those with acute physical or mental illnesses were excluded. Center staff who had assisted in the CoS-Play were invited to take part in interviews so that their opinions on the implementation of the program could be solicited.
Procedures
Two community day-care centers under the same operating organization were recruited through personal connections to take part in this study. These centers advertised the program and referred potential participants to the research team, after seeking initial consent from the proxies of the potential participants. The research team then verified the eligibility of the potential participants and collected informed written consent from their proxies after explaining the purpose of the program to both the participants and their proxies.
After collecting the baseline data, these 2 centers were randomized into either the treatment group or the social control group by an independent research assistant who had no knowledge of the 2 centers and was not involved in the collecting of data. Participants from the corresponding center fell under the group allocation of that center.
Intervention
The CoS-Play was derived from the Play Intervention for Dementia, which was developed in 2013 by a research team and senior service practitioners led by Prof Ka-tat Tsang of the University of Toronto, Canada. The original Play Intervention was designed based on the Strategies and Skills Learning and Development model and was aimed at enhancing the autonomy and quality of life of PWD through stimulation, activity, mental exercise, and interpersonal interaction. 16 The CoS-Play integrates elements of cognitive stimulation in the 6 mind-body functional domains mentioned above and follows the principles of cognitive stimulation. During the sessions, participants can exercise their creativity in a cheerful and respectful environment, without anyone judging their (dis-)ability or with any preset rules. Nobody will ask them such questions as "Do you remember today's date?," which may be extremely frustrating to PWD if they have forgotten. Therefore, the goal of the CoS-Play is to enhance the cognitive functions of the participants based on the principles of cognitive stimulation and on stimulating the 6 mind-body functional domains. Please see Table A1 for an example of a CoS-Play session.
Dosage of the intervention. Eight weekly group-based sessions of the CoS-Play, each 45 to 60 minutes in length.
Content of each session. Made up of activities comprising the 6 elements: visuospatial and fine motor activities (eg, making handicrafts), kinesthetic and gross motor activities (eg, batting a balloon), language and verbal activities (eg, telling stories), executive function activities (eg, card games), auditory music and rhythmic activities (eg, playing percussive musical instruments), and social interaction.
Materials. The toys used in the sessions were visually, auditorily, and tactilely stimulating. These activities have been shown to activate multiple neural networks, including the sensory, somatic, and cerebral networks, and to shape the functional capacity of the brain. 17 Tailoring. To tailor the activities to address an individual's interests (which may affect their motivation) and strengths, the activities within the 6 domains can be different.
Group size. Ten to 16 participants, who were further divided into subgroups of around 4 to 6 participants and seated around an activity table.
Facilitators. One coordinator, 1 to 2 staff members of the center, and 2 to 3 trained assistants. The coordinator was responsible for overseeing the engagement of the participants and for providing training to the center's staff. The center's staff and assistants were responsible for setting up the activity room, responding positively to the needs of the participants, actively engaging them in the activities, transferring toys to them, and ensuring their safety.
Control Condition
Led by activity staff, the control group took part in social activities (reading newspapers, watching television) in a similar pattern as with the intervention group. To increase the likelihood of retention in this project, the participants in the control group received the same CoS-Play program after the last round of data collection.
Measures
The demographic data and clinical characteristics of the participants with dementia were collected at baseline before the randomization of the centers. To assess the feasibility of the study, we monitored the recruitment, attendance, and completion rates of the participants in the program; monitored adverse event that occurred; and interviewed the staff members who joined the program. Two staff members were interviewed individually which took place in the center they were working for. The staff were interviewed about their perceptions of: (a) the acceptability of the program, (b) the feasibility of integrating the program to the usual service operations of the center, (c) the practicality of the program, and (d) the effects of the program on participants. A trained research assistant who was blinded to the group allocation assessed the cognitive functions of the participants using the Montreal Cognitive Assessment (MoCA), 18 the Fuld Object Memory Evaluation (FOME), 19 and the Modified Verbal Fluency test (embedded in the FOME), 20 at baseline (T0), and immediately postintervention (T1).
Staff interview. Staff members were invited to participate in an in-depth interview to explore their perceptions about the feasibility of the CoS-Play. The questions that were asked were framed with reference to the guideline on feasibility studies for intervention trials.
14 The guiding questions were as follows: (a) Acceptability: What do you think about the acceptability or satisfaction of the intervention to people with moderate dementia? (b) Integration: What would you think if the intervention were to be integrated into the normal routine of your center? (c) Practicality: What are the practical concerns regarding the CoS-Play? (d) Efficacy: What changes did you observe in the participants after they had participated in the CoS-Play?
Montreal Cognitive Assessment. The global cognitive functions of the participants were measured using the Hong Kong version of the MoCA. 18 This instrument has high internal consistency (Cronbach a ¼ .767), excellent inter-rater reliability (Intra-class Correlation Coefficient [ICC] ¼ 0.987), and good construct validity as compared with the Mini Mental State Examination and Global Deterioration Scale. 18 It consists of 11 items, and lower total scores refer to lower levels of cognitive function.
Fuld Object Memory Evaluation. Memory was evaluated using the FOME. 21 The participants were asked to remember and recall 10 items across 5 recall trials and a delayed recall trial. The instrument has been validated in the Hong Kong Chinese population and found to have better construct validity than the Mini Mental State Examination (r ¼ 0.69-0.74), and to have testretest reliability (ICC ¼ 0.91-0.96). 19 Three FOME scores, namely total storage (possible range of 0-50), total retrieval (possible range of 0-50), and delayed recall (0-10) were derived. Total storage represents the encoding function, while total retrieval and delayed recall refer to the retrieval function. Higher scores represent better memory.
Modified verbal fluency test. Verbal fluency was assessed using the Modified Fuld Verbal Fluency test, 20 which was modified from the original Fuld Verbal Fluency test embedded in the FOME as a distraction task. Participants were asked to name animals, fruits, and vegetables in 1 minute or 30 seconds. The construct validity was acceptable as compared with the Mini Mental State Examination (r ¼ 0.76), and the test had good test-retest reliability (r ¼ 0.74). 20 Total scores were the sum of the items being recalled, with higher total scores referring to better verbal fluency.
Analysis SPSS Statistics 23 was used for all analyses. Data collection and entry were conducted by a research assistant who was blinded to the group allocations. The demographic data and the participants' performance at baseline were compared with Fisher exact test for categorical data, and with the MannWhitney U test for continuous data to detect differences between intervention and control groups. Intention-to-treat methods were used for all analyses. Missing values were imputed with the last observation carried forward approach. Analysis of covariance (ANCOVA) was used to examine whether there were significant differences between groups on the outcome measures after 8 weeks of the intervention, using its baseline measures as a covariate. A 2-sided significance test (P < .05) was applied. The magnitude of the effects between the intervention and control groups was displayed as a partial Z 2 effect size. 22 A deductive content analysis approach was used to analyze the transcribed interview verbatim in relation to the feasibility of the intervention, which is considered suitable for a detailed analysis of the 4 indicators of the feasibility of the intervention-acceptability, integration, practicality, and effects. 23 The first author and a trained research assistant first immersed themselves in the data, decided on the analysis of manifest content together before coding the transcripts individually. After that, both of them discussed discrepancies in the coding and reached a consensus on the categories that were generated.
Results

Participant Characteristics
A total of 30 participants were recruited from 2 centers (CoS-Play group: n ¼ 18; control group n ¼ 12) (Please see Figure 1 for the COSORT flowchart), and 2 staff members working in the intervention site were recruited for interviews, who were the female frontline activity assistants worked in the same unit for 1 to 3 years. The mean age of the participants was 83.2 (standard deviation ¼ 7.18), and the majority of them (73.3%) were female. Twelve (40.0%) were married, and most had received either a primary education or no education (73.3%). The participants' characteristics are presented in Table 1 . There were no statistical differences between the CoS-Play group and the control group in terms of demographic and clinical characteristics, except in their total MoCA score.
Recruitment, attendance, and completion rates. Thirty-four people were screened and 88.2% (n ¼ 30) were found to be eligible. The average attendance rate of the CoS-Play group was 89.6% (ranging from 50% to 100%) and that of the control group was 75% (ranging from 25% to 100%). The w 2 test showed that the difference in attendance between 2 groups was insignificant (P ¼ .238). Three participants dropped out from the CoSPlay group (16.7%) and 1 from the control group (8.3%), for an overall dropout rate of 13.3%. The reason for the dropping out of all 4 of these participants was sickness or hospitalization.
Adverse event. Although there was intensive manpower in delivering the intervention and to ensure the safety of the participants, a fall accident occurred during the fifth session, when a male participant stood up and played with a shuttlecock. The shuttlecock is a traditional Chinese toy that a person bats with different parts of the body. He ended up with a minor fracture in one of his wrists, but he resumed the remaining 2 sessions after treatment.
Staff Interview (Pseudonyms were used to protect the participants' identities)
The interview lasted for 45 minutes to 1 hour, and the findings were as follow:
The staff informed us that all of the participants appeared to accept the CoS-Play well.
Some participants with wandering or agitated behaviors could participate in the whole 45-minute session without asking to leave. Terry and Iris used to ask to go to the washroom, walk away, or lose their temper when they participated in other activities. Iris even showed regret to staff that the program had come to an end.
Some participants expressed thanks to the team for bringing them joy and happiness.
Integration:
The staff said that the design of the program including the length of each session and the whole program, and the frequency and level of difficulty of the activities to participants with cognitive impairment, fitted in with their services, and commented that the CoS-Play could be integrated into their routine activities.
It is easy for us to continue the CoS-Play because its structure is similar to that of our existing programs.
As the staff had come equipped with some toys prior to the CoS-Play program, they commented that they were willing to continue with the program. The other toys introduced by the project team were also easy to purchase.
The toys being used [in the CoS-Play] are common and easy to buy.
Practicality:
It was suggested that in the CoS-Play, 6 trained staff/ intervention assistants be present for 18 participants (divided into 3 subgroups), in addition to an interventionist to oversee the implementation of the program. The staff commented that the implementation of the CoS-Play involved a considerable amount of manpower.
We are delighted to see the positive changes in the participants after the CoS-Play; however, it requires much manpower.
The staff reflected that they had other job commitments and were required to leave the participants during the sessions. In addition, throughout the program the trained assistants were required to work with different subgroups of older participants with cognitive impairment. They suggested that stable manpower be assigned so that the staff and assistants would gain better knowledge about the participants' preferences in terms of activities and about their abilities, so as to be able to respond appropriately.
We came in and out the sessions sometimes and could not participate the whole session, which may have affected the effects.
Effects on the participants
The staff reported their observations of the effects of the CoS-Play on the participants in 2 aspects: (a) experiences during the intervention, and (b) changes after the intervention.
(a) Experiences during the intervention: (i) Cheerful and happy
During the intervention, Mary began to laugh more frequently and criticize others less. Most of the participants smiled or laughed while playing. Some participants expressed their thanks to the team for bringing them joy and happiness.
John felt quite happy and proud when he led the whole group in singing his favorite song.
(ii) Engaged Some participants were relatively passive at the beginning and required active encouragement. But after a few sessions, they joined in right after the start of the activities.
Some participants could stay in the 45-minute activities without leaving the activity room, which was surprising.
(iii) Complexity in responses "Tom drew a boat in a session. When we asked him to tell us why he had drawn a boat, he explained that his name carried the meaning of boat and he named the boat in his drawing "Tom's boat." We were astonished that he associated his drawing with his name and was able to explain this to us verbally."
(iv) Creativity "When they were asked to introduce their zodiacs, a participant used ancient Chinese idioms that included zodiacs to comment on others' answers."
(b) After the sessions (i) More motivation and increased confidence
Katy told me that she felt much smarter after joining our [play] group.
Although she couldn't distinguish the cards, she was still willing to try.
The participant was more willing to respond to questions instead of answering "I don't know" right away.
(ii) Increased complexity in vocabulary and semantics
Alex gradually began to express himself in full and longer sentences. Sam needs much less time to respond to the intervention assistants.
(iii) Improved behavioral symptoms
Terry has stopped harassing his teammates and has even befriended them.
Effects on cognitive functions. Group comparisons of outcome measures were conducted at baseline. The results showed a significant difference between groups on the MoCA score (CoS-Play ¼ 9.2; control ¼ 5.9; z ¼ 2.19; P ¼ .028). For the other outcome measures, including the 3 FOME scores (total storage, total retrieval, and delayed recall) and the Modified Verbal Fluency Test (MVFT) total score, there were no significant differences between groups at baseline as shown in Table 1 . Table 2 summarized the ANCOVA results of the group comparison on the adjusted means of cognitive outcomes by controlling their baseline, after the 8-week intervention (ie, T1). There was a significant difference between groups for the adjusted FOME-total storage and total retrieval scores, with the CoS-Play group having a mean score of 5.92 (95% confidence interval [CI]: 1.83-9.91; P ¼ .006) and 4.12 (95% CI: 0.75-7.50; P ¼ .018) points, respectively, higher than the control group at postintervention. The effect sizes for both the FOME-total storage and total retrieval scores were large (partial Z 2 ¼ 0.248 and 0.189, respectively). There was no significant difference between groups for the postintervention adjusted FOME-delay recall score. There was no significant difference between groups for the adjusted MVFT scores at T1.
Discussion
This is the first study aimed at determining the feasibility of using the CoS-Play as a medium of cognitive stimulation to promote the cognitive functions of people with moderate dementia. The findings from this study showed that although there were several practical issues that might affect its implementation, the CoS-Play can feasibly be implemented, and with positive effects on the participants.
Judging from the high attendance rate (90%) and low attrition rate (16.7%) of the CoS-Play, in addition to the positive feedback from the staff, the intervention was acceptable to both the PWD and the staff working in the community centers. The dropout rate of people with early to moderate dementia in cognitive interventions reported in previous studies ranged from 0% to 36.7%. 9 The attendance rate and attrition rate in this study were found similar to that of a local study using conventional cognitive stimulation therapy for early dementia, in which the attendance rate was 92% and the attrition rate was 13%. 24 In addition, the staff believed that the CoS-Play intervention could be incorporated into their routine. Taking into consideration, the attention span of older adults with moderate dementia, the length of each session of the CoS-Play was around 60 to 75 minutes, and most of the social activities delivered in the daycare service centers are of almost the same length. The cost of purchasing-related materials for this study was only around US$80 to US$100. The staff also mentioned that the center already had some of the recommended toys before taking part in the program, or that the toys were very easy to purchase.
We implemented the CoS-Play in an open area of a large center. The staff who participated in this intervention were required to sometimes walk away from the venue to assist with the operations of the center. Even if they were gone for only a short time, this might still have affected the implementation and distracted the participants. In addition, bystanders, who also had dementia, were attracted to the intervention when they saw the participants laugh or make noises when playing. Other staff members were required to lead these bystanders away, which definitely led to disappointment on the part of the bystanders. Therefore, it would be better to conduct the intervention in a closed, soundproof environment.
The staff commented that the implementation of the CoSPlay involved a considerable amount of manpower. However, conventional cognitive stimulation activities for a small group of 5 to 7 older adults with dementia usually require 2 staff members, 4, 8 which is comparable to the manpower requirements of the CoS-Play. In the CoS-Play, it is suggested that 6 trained staff/intervention assistants be provided for 18 participants (divided into 3 subgroups), in addition to an interventionist, who would oversee the implementation of the program to ensure the safety of the participants and provide adequate attention to foster engagement. Although the staff to participant ratio of the CoS-Play is comparable to that of conventional cognitive interventions for people with dementia, we suggest reviewing it in later studies when the intervention is delivered to groups of participants who are less cognitively impaired or less physically frail, who might require less attention.
Although the trained staff and intervention assistants paid full attention to the participants, some physically healthy participants may want to engage in more vigorous movements, which may pose a risk of injury. We suggest that an attempt be made to achieve a balance between respecting the participants' wish to determine their own abilities and protecting them from injury.
The CoS-Play adopted the principles of cognitive stimulation as well as the body-mind functional domains. The findings showed that the CoS-Play yielded moderate to large effects on memory. Although it is thought that conventional cognitive stimulation therapy can have general cognitive benefits for PWD, no significant changes in memory were identified. 25 In the CoS-Play, participants were encouraged to decide how to play with the toys and even lead the other group participants in playing if they were willing to. The staff members also noted the increased motivation and confidence of participants after the intervention sessions. Based on the Bandura's Self-Efficacy Theory, people who had lower self-efficacy tend to had less interest in the assigned tasks and expend less effort and commitment that led to suboptimal performance. 26 A meta-analysis even showed that the self-efficacy was significantly related to episodic memory performance. 27 We suggested the features of CoS-Play that enhanced participants' self-efficacy may lead to the improvement in episodic memory but yet to be confirmed with a larger scale study with the measurement of self-efficacy and motivation. The research assistant also reported that some of the participants were more willing to recall the objects during the FOME (ie, the test for measuring the episodic memory) instead of immediately claiming that they had forgotten. However, the research assistant was unable to identify whether these participants were in the intervention or control group as s/he was blinded to group allocation. The positive experience of being in a group, as well as the effects, are similar to those of conventional cognitive stimulation therapy, such as becoming more positive, relaxed, confident, and experiencing improved verbal skills, 28 although the CoS-Play is relatively less reliant on verbal communication within the group. In contrast, there was no significant change in global cognition in this study. An explanation for this result is that the MoCA that was used in this study is less sensitive than the Mini Mental State Examination for this population. 29 Based on the interview, participants were described as having improved mood, motivation, and confidence through participation in the intervention. In previous studies, these factors have been shown to be associated with cognitive functions. 30, 31 In future research on this CoS-Play intervention, we suggest adopting a validated tool such as the Nurse Observation Scale of Cognitive Assessment 32 to quantify the participants' cognitive functions in daily activities, in order to measure the transferrable effects of the intervention. Other than cognitive functions, the staff reported that there were other positive changes in the participants, such as improvements in behavioral symptoms and mood. We suggest that the other possible effects be measured with validated instruments and that the effects be confirmed with a larger scale RCT.
This study is not without limitations. Although the findings are positive and certainly interesting, the effects of the intervention on cognitive functions are yet to be confirmed because of the small size of our sample as well as the absence of a follow-up study to evaluate the lasting effects. Conventional cognitive stimulation therapy usually consists of 14 sessions held twice weekly. 4 We do not yet know whether additional sessions or more frequently held sessions of the CoS-Play would lead to greater efficacy.
Conclusion
This is the first study to examine a cognitively stimulating intervention using play as a medium on people with dementia. We conclude that it is feasible to implement the CoS-Play, and the preliminary findings suggest that it has promising and positive effects on cognitive functions. The number of people who live with dementia is growing; therefore, effective interventions such as the CoS-Play, which can alleviate the negative impact of dementia on a person, are highly sought after. We suggest that a larger scale RCT be conducted to confirm the results.
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